Background and Objective: Despite the widely recognized role of physiotherapy in the management of cerebral palsy, limited literature is available on its efficacy in cerebral palsy. This report describes the impact of physiotherapy service utilization on the physical and functional status of children with cerebral palsy. Methodology: A cross sectional survey of 248 children with cerebral palsy of age group 3-13 years in Jalandhar district of Punjab was conducted using Physical examination of child and scheduled interview of parents. The physical and functional statuses of these groups were compared using t -test and Chi square. Result and Discussion: 55.6% children received physiotherapy whereas 44.4% children did not receive any physiotherapy. Total and domain wise gross motor function (GMFM) and fine motor function (QUEST) scores of the group not exposed to physiotherapy was significantly( P < 0.001) less than those exposed to physiotherapy. Deformity score of non exposed group (9.45 ± 6.87) was significantly higher (P <0.001) than exposed group (5.22 ± 4.60). Non exposure to Physiotherapy was significantly (P < 0.001) associated with reduced functional abilities in the area of ambulation (OR = 4.51) and eating (OR = 2.89) drinking (OR = 3.31) toileting (OR = 3.52) washing (OR = 3.45) and dressing (OR = 4.61). Conclusion: This report provides evidence that provision of physiotherapy positively affect the physical as well as functional status of children with cerebral palsy.
INTRODUCTION
Cerebral palsy (CP) is one of the most prevalent conditions that severely impair motor function in young children. It is becoming the most common cause of childhood disability in India after the eradication of polio. CP describes a group of permanent disorders of movement and posture that are attributed to nonprogressive disturbances in the developing brain and is often accompanied by disturbances of sensation, cognition, communication, perception, behavior, or seizures. [1] The reported prevalence ranges between 2 and 2.5/1000 live birth. [2] Physical status of CP children invariably depends on the degree of initial brain damage. Nevertheless, therapy support is considered vital in nurturing the existing capabilities of the child. [3] No cure of this condition is presently available, [4] and basic management of the motor disability in CP includes physiotherapy (PT) and a wide spectrum of other therapeutic interventions. [5] Impact of physiotherapy service utilization on physical and functional status of children with cerebral palsy in Jalandhar, Punjab, India
In the present era of evidence-based practice, health care professionals and funding agencies are increasingly demanding evidence on the effectiveness of complex interventions within rehabilitation, such as PT in CP. [4] However, it is surprising that despite being most popular intervention, research-based evidence with regards to usefulness of PT as such in CP is limited and conflicting. [6] It is argued that lack of clear scientific evidence demonstrating that the benefits of intervention could well undermine the future of physical therapy. [7] Research pertaining to PT for children with CP largely focused on collecting evidence of the superiority of particular therapeutic methods or treatment modalities. [8, 9] Most of the randomized controlled trials (RCTs) have examined the efficacy of intervention of PT with other therapies [10] and also if additional or intensive PT, it was more beneficial than the regular PT.
[3] These RCTs have not provided robust evidence on the effectiveness of PT interventions. [11] Although an RCT is considered the gold standard for demonstrating the effectiveness of intervention where observed differences in outcome between an experimental and comparison group can be attributed to the intervention, the multiple factors influencing the outcome for children with CP are difficult to incorporate in experimental design. [12] PT is a complex intervention having diversity of components such as type and intensity of therapy, using standardized or individual tailored approach and the skill and experience of therapists influencing the outcome. [4] The factors such as parent's involvement and family condition also modify the course of action. Added to these is the clinical heterogeneity of condition of CP that acts as a major challenge in performance and interpretation of clinical trials. [11] This methodological difficulty is one of the reasons for not having any robust evidence through RCT on the usefulness of PT in CP. [11] Rigorous RCT design for examining the efficacy of PT would essentially require recruiting children not receiving any PT as control. However, conducting this type of prospective RCT would contravene the ethical principles.
Such comparison is nevertheless possible in observational studies conducted in a place where there exist wide variations in the service delivery system giving birth to natural existence of two groups of children exposed and not exposed to PT. It has been suggested that well-designed observation study has the potential to identify important prognostic factors relating to differences among children with CP and determine difference due to intervention and yield more generalizable results than experimental approach. [13] India is a country with diversity. Due to socioeconomic and policy barriers, the distribution of health and rehabilitation services in the country is quite inadequate. [14] The organized rehabilitation has not reached to all children with CP in most parts of the country. Consequently, there exist numbers of children with CP, who might not have received any PT intervention in their lifetime. Comparing the physical status of these children with those who have received PT could provide an estimate of difference resulting from inclusion of PT in the management of CP.
In a previous study, [15] we have reported that 44.4% children with CP in Jalandhar were never exposed to PT in their lifetime. The aim of this report is to describe the extent to which the physical and functional status of the children exposed to PT was different from that of unexposed ones. The specific research objectives were to compare secondary impairment, gross, and fine motor abilities and functioning as well as service utilization pattern of these two groups.
METHODOLOGY
The present study was a part of a larger project approved by BPSAR of Punjabi University, Patiala, Punjab, to study the epidemiology of disability in children with CP. It was an observational, cross-sectional study aimed at capturing the clinical picture of child as observed by a single examiner during the first encounter. During 2008-2011, a database of 248 children with CP was prepared that constituted the population of this study. The detail of preparation of the database has been described previously. [15] Each identified child was physically examined and was retained in the database only if the following criteria of inclusion were satisfied: (a) Diagnosed cases of CP and/or, (b) presence of motor delay and motor disorder, abnormal muscle tone, abnormal posture, or asymmetry and persistence of primitive reflexes, [16] (c) have completed the age of 3-13 years on March 2008, and (d) resident of Jalandhar.
Data collection
Data collection was done by a physiotherapist having 11 years of experience in working with children with CP. Clinical examination using standardized clinical tools and interview of parent using a schedule of semi-structured questions was the tool of data collection.
Parents were requested to bring the child to a PT teaching institute located in Jalandhar for examination. No financial assistance was offered to the parents though the PT consultation and advice were given free of cost. Many parents have expressed their inability to bring the child to center. These children were examined at their home. Verbal informed consent of parents was obtained before physical examination and interview.
Clinical examination
Evaluation of gross and fine motor abilities, severity of condition, and secondary impairment have been done by physical examination of every child utilizing a test battery of Gross Motor Function Measure (GMFM-88), [17, 18] Quality of Upper Extremity Skill Test (QUEST), [19, 20] Gross Motor Function Classification System-Expanded and Revised (GMFCS), [21, 22] and passive range of motion (PROM) measurement. PROM (International Classification of Functioning [ICF] b700) has been assessed with handheld goniometer. [23] Each joint was moved gently to avoid stretch reflex and taken beyond the first catch up to the second limitation. For determination of deformity status, PROM measurement was compared with normative values, and value outside 2 standard deviation of normal distribution [24] was considered deviation and a joint was considered deformed if deviation was observed in any degree of freedom. Inability to move thumb past the index finger was construed as deformity of thumb whereas for hand, inability to obtain complete extend metacarpophalangeal and IP joints when wrist in neutral (0) was construed as deformed hand. The number of joints having ROM deviation was recorded and transformed into a total deformity score, after Ostensjø et al. [25] giving a possible score of 0-20. Information on existing comorbidity, activity limitation, and participation restriction was obtained by scheduled interview of parents.
Schedule interview
The schedule of interview of family consisted of semi-structured questions focusing on demographic information, birth history, and treatment history; associated comorbidity, self-care activity limitation, and participation; perceived constraints of resources, concerns, expectations, beliefs, awareness, and impact of child condition on family. Initial draft of questionnaire prepared after a review of literature and in-depth interview with some family members of children was validated for content by a panel of experts consisting of physiotherapist, pediatrician, and social worker. The schedule was pretested on 25 parents before using for final data collection.
Ten-question questionnaire (TQQ) has been used to obtain information on associated comorbidity. The tool consists of 10 questions designed to detect visual impairment, hearing impairment, speech impairment, locomotor impairment, cognitive impairment (mental retardation or learning disability), and seizures. TQQ has been developed as a part of the International Pilot Study of Severe Childhood Disability to screen for childhood disability in resource-poor setting. [26] TQQ is the most commonly used tool to assess disability in large populations. It detects moderate to severe impairments of all types and has been validated in studies in Bangladesh, Jamaica, Pakistan, Kenya, [27, 28] as well as India. [29] Level of difficulty in self-care activities of washing (ICF d510), dressing (ICF d540), eating (ICF d550), toileting (ICF d530), and drinking (ICF d560) was assessed by interview of parents using a set of questions developed on 5-point Likert scale as per Chapter 5 of ICF. [30] Responses were recorded using a five-point ordinal scale where score 1 was given for no difficulty, 2 for mild difficulty, 3 for moderate difficulty, 4 for severe difficulty, and 5 for complete difficulty.
Participation of child was assessed by question "does your child go to school." The response was coded as yes, sometimes, and no. Responses were dichotomized with one to yes and zero to sometimes and no.
Data reduction and statistical analysis
On the basis of exposure to PT, data of children were categorized in two groups -exposed and not exposed. For each domain of self-care, the five-point Likert scale was dichotomized by clubbing no difficulty, mild difficulty, and moderate difficulty as able and severe difficulty and complete difficulty as unable. GMFCS was dichotomized by clubbing Level I, II, and III as ambulatory and Level IV and V as nonambulatory. Data have been analyzed using SPSS version 16.0 for windows by Microsoft Corp. NY for windows. Cross tabulation with Chi-square with Cramer's V was a tool of statistical analysis for categorical variables whereas t-test was used for continuous variables. Binomial regression analysis was conducted to examine the association of PT exposure with functional abilities. Results were reported as descriptive statistics in absolute numbers and percentage. Figure 1 presents the PT service utilization of children with CP in Jalandhar. Around 110 children (44.4%) have not received any PT in their lifetime. Among the children who received PT, majority (85.59%) received PT <3 years. Only 37 children have received PT for more than 3 years [ Figure 2 ]. Table 1 presents the primary impairment characteristics of exposed (mean age 8.71 ± 3.29 years; male = 85, female = 53) and nonexposed groups (mean age 7.33 ± 3.25 years; male = 74, female = 36). There was no much difference in both groups with regards to type of main motor impairment; however, they differed in terms of topography and associated comorbidity. The group exposed to PT had comparatively higher percentage of diplegia, epilepsy, and other associated problems whereas the proportion of quadriplegia, mental retardation, communication impairment, and visual impairment was higher in group not exposed to PT.
RESULTS

Physiotherapy utilization
Primary impairments
Physical status
Comparison of GMFM, QUEST, and deformity scores of both groups is presented in Tables 2 and 3 where significant differences (P > 0.001) can be seen in all domains of GMFM and QUEST scores as well as in deformity scores with the group exposed to PT having higher scores. Table 4 compares the joint wise deformities of exposed and nonexposed group. Highly significant association (P < 0.001) between the exposure of PT and joint wise prevalence of deformity was observed for all the joints except for foot and ankle where both groups have almost equal distribution. The likelihood of developing deformity in hip, shoulder, elbow, thumb, and hand was more than 4 times (odds ratio [OR] >4) in children not exposed to PT.
Functioning and participation
In comparison to 41.3% (57 out of 138) of children in exposed group, a much higher (78.2%) proportion of children (86 out of 110) of nonexposed group was at Level V of GMFCS [ Figure 3 ]. Nonexposure to PT was significantly (P < 0.001) associated with reduced functional abilities in the area of ambulation and all the five domains of self-care [ Table 5 ]. Chance of a child with CP remaining nonambulatory if he did not receive PT was 4.51 times higher than the one who receives PT. Even though the group that received PT had higher percentage in the able category in all the domains of self-care, the majority of the children of both the groups fall into the category of unable in the domains of toileting (81.45%), washing (78.62%), and dressing (85.88%). Table 6 presents medical and rehabilitation service utilization in both groups. Speech therapy, special education, and neurological procedures were utilized only by those who received PT. Among them, 36.29% of the children were provided with orthoses. Almost 96.66% had received PT. Around 42 children were wheelchair bound and among them, 80% had not received any PT. About 15.7% (39 out of 248) children underwent corrective surgery out of which 71.8% received PT. Advice to rehabilitation was provided to 18.54% of the children. Among them, 86.95% of children had received.
Health service utilization
DISCUSSION
PT for children with CP includes use of motor learning principles, functional training, especially related to gait, ROM, strengthening, and balance exercises, use of equipment and orthotics and environmental adaptations, in a variety of therapeutic approaches including neurodevelopmental therapy, [31] myofascial release, and proprioceptive neuromuscular facilitation [32] to facilitate development of gross motor skills of rolling, sitting, crawling standing walking, wheelchair mobility, transfers, and community mobility [33, 34] along with prevention and management of contractures and joint deformities. It is recommended that PT should be started as early in the infancy and continued regularly up to preschool years. The formal therapy is then tapered but consistence practice in home and school and other functional situations must continue to increase motor proficiency, endurance, and self-initiate acquisition of new skills. During late childhood and early adolescent period, the focus of therapy is shifted toward training the parents and child to assume the task of maintaining the acquired motor skills through home exercise program. [35, 36] PT is considered the essential component of management of CP. [33] However, there is confusion and debate in the research and clinical literature about the efficacy of PT interventions in CP. [3] The results of this cross-sectional study demonstrate that the children exposed to PT had better physical status and functioning in comparison to those who have not received any PT in their lifetime. The domains wise and overall scores of GMFM and QUEST were significantly higher for the group exposed to PT. The children not exposed to PT had on an average nine deformed joint in comparison to five deformed joints of exposed group. The strength of this study lies in using validated measures of impairment and functioning and a relatively large sample size.
Disability among children with CP is often the product of the interaction of health conditions with contextual environmental and personal factors. [37] Utilization of rehabilitation services is one such factor that is believed to exert considerable influences on the disability status of an individual. It is held that most of the disabilities can be prevented if proper preventive and rehabilitative measures of impairments are undertaken. [38] This study demonstrates the preventive influence of PT in terms of deformity control and gross and fine motor abilities translated into improved functioning in ambulation and self-care activities. The CP children not receiving PT were found 4.51 times more likely to remain nonambulatory. Further, the OR of a child with CP remaining unable in the domains of eating, drinking, toileting, washing, and dressing, if not exposed to PT, were 2.89, 3.31, 3.52, 3.45, and 4.61, respectively. However, in comparison with the ambulation abilities, the children receiving PT had poor abilities in the domains of toileting, dressing, and washing where <30% children had ability to carry out these activities in nonexposed group. The independence in activity of daily living is the result of training and practice. In multidisciplinary rehabilitation team of CP, a physiotherapist usually looks after the gross motor ability and ambulation whereas occupational therapist shoulders the responsibility of improving the fine motor making the child independent in activities of daily living. [35] The relatively high proportion of unable children in the domains of toileting, washing, and dressing in comparison to eating and drinking can be explained by the absolute lack of occupation therapy in Jalandhar.
By the virtue of their long association with children, physiotherapists often assume the role of general advisers to the family. This supportive role seems to benefit in dealing with the environmental factors that affect the development of the child. [39] Exposure to PT was significantly associated with utilization of other rehabilitation services. Speech therapy, special education, and neurological procedures were utilized only by those who received PT. Among the 36.29% children who were provided with orthoses, 96.66% had received PT. About 16.12% children were wheelchair bound and among them, 80% had not received any PT.
The lack of clear disability rehabilitation policies and guidelines for referral to rehabilitation services and lack of information about existing services hamper access and use of rehabilitation services in India. [14] The lack of adequate skills and knowledge about rehabilitation among health care providers contributes to their having judgmental attitude toward CP children [40] resulting in poor referral and nonutilization of rehabilitation services. Advice to rehabilitation provided to just 18% children and isolation of corrective surgery from PT in 28.20% cases as observed in the present study seems to highlight this point. It is imperative that efforts are made to sensitize the medical practitioners about the value of PT and other rehabilitative measures in the overall management of CP so that a timely referral can be made.
The study had several limitations. Data for self-care abilities and service utilization were based on the self-reported information of respondents, and no validation of the provided information was done from other objective sources. Being a cross-sectional study, only the association between exposure to PT and physical status was examined, and conclusions about cause and effect relationship could not be drawn. Nevertheless, the study addresses the basic question of "what will happen if a child with CP does not receive PT" and provides quantitative data of the extent to which the absence of PT influence the physical and functional status in CP.
The study was delimited to children of Jalandhar, Punjab. Conducting similar studies in other parts of the country and on adolescent and adult with CP would bring out the true picture. The scope of study did not permit examining the issue of type and intensity of therapy, expertise and skill of the physiotherapist, parents' and child's satisfaction with therapy, parental support, activities at home during leisure time, and the child's overall subjective well-being which could also influence the functional ability of child. [11] It is imperative that these should be explored in future studies.
CONCLUSION
This study provides quantitative data to support the notion that exposure to PT positively influences the physical and functional status of children with CP. It is imperative that efforts are made to establish mechanism for mandatory referral to PT for children with CP.
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